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ABSTRACT:

PURPOSE: To improve the wear resistance and fatigue strength of the toothed part of
a ring gear around the-body of a flywheel by hardening and tempering the toothed
part and hardening it by a physical surface hardening method. '

CONSTITUTION: A steel or cast iron ring gear is placed around the cast iron body of
a flywheel, and they are divided or united as one body to manufacture a flywheel.
The toothed part of the ring gear is hardened by induction hardening or other
method, or it is further tempered to strengthen the surface. Physical surface

‘hardening such as shot peening or rolling is then carried out. The wear resistance

and fatigue strength of the toothed part of the ring gear are improved.
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ABSTRACT:

PURPOSE: .To efficiently manufacture a case-hardening steel excellent in fatigue
strength, etc., by applying carburizing and quenching to a case-hardening steel
with a specific composition, subjecting the above steel to spheroidizing annealing
in a carburizing atmosphere while specifying temperature, holding time, and cooling
velocity, respectively. :

CONSTITUTION: A case-hardening steel which has a composition consisting of, by
weight, 0.10-0.30% C, 0.03-0.50% Si, 0.30-1.80% Mn, 0.30-1.80% Cr, and the balance
Fe with inevitable impurities and containing, if necessary, 0.05-0.35% Mo is
carburized and guenched. Subsequently, the above steel is held in a carburizing
atmosphere at a temp. between Acl and Acl+(Ac3-Acl)x0.4 for 2-4hr and cooled'slowly
at 20-30°C/hr cooling rate to undergo spheroidizing annealing (where Acl and Ac3
mean the Acl transformation point and the Ac3 transformation point of a base phase,
respectively). Further, the above steel is held at a temp. between Ac3 and (Rc3+30°
C) for a short time and then quenched, by which the case-hardening steel which

. consists of a base phase composed of martensite containing spheroidal cementite and
a carburized layer having a composition consisting of 0.50-1.50% C and the balance

....Fe with inevitable impurities and a structure composed of martensite containing

spheroidal cementite can be obtained.
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BBSTRACT:

PURPOSE: To improve the rolling life of a bearing by executing the surface
finishing by shot peening, polishing, grinding, lapping or the like, and setting
the combined relationship between the compressive residual stress and the residual
austenite to be not less than the specified value when the carburized bearing is
manufactured of case hardening steel.

CONSTITUTION: A bearing is manufactured of case hardening steel and case hardening
treatment is executed by tempering after quenching by carburizing treatment or
carbonitriding treatment. Shot peening is executed followed by this case hardening
treatment, and in addition, the surface finishing such as polishing, grinding and
lapping is executed. The bearing excellent in the rolling life can be obtained by
controlling the treatment conditions by the content of the case hardening steel,
shot peening or the like so that the combined relationship between the residual
_austenite quantity v (%) and the compressive residual stress o (MPa) may be
0.0010x0+0.3y=0.1. :
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ABSTRACT:

PURPOSE: To manufacture a case hardening steel having superior fatigue

characteristics by reducing respective contents of Gi, Mn, and Cr in a steel stock
as a raw material, adding specific amounts of Nb, and carrying out new treatments
of spheroidizing annealing and hardening after carburizing treatment at the time of
manufacturing case hardening steel for machine parts.

CONSTITUTION: As a case hardening steel for machine parts, a steel stock which has
a composition containing, by weight, 0.15-0.35% C, (0.05% Si, <0.35% Mn, <0.10% Cr,
0.35-2.00% Mo, and 0.010-0:100% Nb or further containing, if necessary, one or more
kinds among <3.50% Ni, <1.00% Cu, 0.010-0.100% Al, 0.01-0.30% V, 0.010-0.100% Ti,
and 0.0003-0.0050% B is carburized and quenched to increase the amount of C in ‘the
surface and held in a carburizing atmosphere at a temp. between the Acl point and
[Acl point + (Ac3 point - Acl point)x0.6] for 1-4hr. Subsequently, the above steel
is slowly cooled at <30°C/hr cooling rate to undergo spher01dlzlng annealing, held
at a temp. in the range between the Ac3 point and (Ac3+30 C) for a short time, and

‘then requenched. By this method, the "&ase~ ‘hardening steel in which C content in the

surface layer is regulated to 0.50-1.50% and which has a martensitic structure
containing spheroidal_cementite and also has excellent fatigue strength can be

obtained.
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Mo 0.35 ~ 2.009t %. N 0.010~ 0.100W%
£AHL. BECHUTE 3.500 BXF.
Ca 1.00wt %X F. M 0.010~ 0.100wt%.
V 0.01 ~ 0.30 wt%. T, 0.010~ 0.10091%.
B 0.0003 ~ 0.0050wt %0 1MXLESH, B
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BEOHREE. ¢ 0.50 ~ 1.50 MBHESHL.
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C 0.15 ~ 0.35 wt%. St 0.05wt %K.
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BRRNRME T ONEH% £3HL. BECBU TN 3.500t BHTF.
2. HNBRORE » Ce 1.000t %F, Ar 0.010~ 0.100Wt%.
1 V 0.01 ~ 0.30st %, T, 0.010~ (.100wt%.
C 0.15 ~ 0.35wt %, Si 0.05wt MLUF. B 0.0003 ~ 0.0050 Mt%D—BULE2H, K
M 0.35wt BXTF. O 0.10wt BXF. RS LUFARENFREOSEINERRRA -
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(54) GEAR EXCELLENT IN PITTING RESISTANCE AND ITS PRODUCTION

{57)Abstract:
PROBLEM TO BE SOLVED: To produce a gear capable of producing at a low cost
and excellent in pitting resistance and to provide a method for producing the same.

SOLUTION: This gear is obtd. by forming a case hardened steel into a gear shape )
and thereafter executing carburizing treatment. The case hardened steel has a T4 $¢§ 18 a
compsn. contg.. by weight, 0.10 to 0.30% C, 0.50 to 1.50% Si, 0.30 to 1.00% Mn, 0.50 * 1 BEE

to 200% Cr and £0.50% Mo and satisfying 1.5<3 X Si(%)-Mn(%*Cr(%)/4+Mo(%). The
gear 1 after the carburizing treatment has a carburizing layer 12 in which the
concn. of C is regulated to be 20.65%, and the amt of retained austenite is
regulated to be £25%, and moreover, a carburizing abnormal layer 11 as the external
layer thereof. The maximum depth D of the carburizing abnormal layer 11 is
regulated to be 5 to 40 ym, and the area occupied by the carburizing abnormal
layer 11 in the cross—section from the position of the maximum depth to the
surface 15 is regulated to be 270%.
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1 0.19 0.29 0.40 0.49 0.00 050 | 807 682 125
2 0.19 0.29 0.45 0.52 0.45 1.00 795 692 103
3 0.21 0.32 0.48 2.02 0.00 0.99 825 700 125
4 0.20 | 0©.30 0.47 1.98 0.48 1.41 805 694 111
5 | o030 0.30 1.02 0.52 0.00 0.01 806 671 135
6 0.20 0.31 0.99 0.51 0.45 | 0.52 815 694 121
-7 0.19 0.20 | 0.85 2.05 0.00 0.43 832 712 120
8 0.21 0.30 0.98 1.97 0.45 0.86 820 703 117
g 0.19 | 0.52 0.44 0.53 0.00 1.25 801 691 110
10 0.19 0.49 0.46 0.45 0.44 1.56 789 686 103
11 0.19 .50 0.52 1.99 0.00 1.48 821 718 103
12 0.20 0.50 051 | 189 .| 046 ] 1.92 830 740 90
13 0.20 0.52 1.01 -1 0.55 0.00 0.69 805 700 105
14 -] 0.20 0.51 0.99 0.56 0.51 1.19 800 602 108
15 0.19 0.49 0.96 2.00 0.00 1.01 825 707 118
16 0.21 0.49 0.92 1.97 0.48 1.52 820 722 98
17 _]. 020 | 0.95 0.48 0.52 0.00 1§ .2.50 780 710 70
18 0.20 0.97 0.49 0.53 0.49 3.04 _192 717 75
19 0.21 0.95 1.01 2.06 0.00 2.36 813 730 83
20 0.21 0.92 0.98 1.89 0.50 2.75 805 730 75
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£B HRASED{L RS (wt %) BaLEX

xnE C Si Mn Cr Mo Al N Nb Ti v DA
A 020 | 0.78 | 0.50 1.00 028 | 0.030 | 0.0120 - - — 2.37
B 09 | 075 | 048 110 | 025 | 0032 Jo.0116 | 003 | — — 2.30
C 0.19 078 | 0.50 1.05 0.28 | 0.03¢ | 0.0150 — 0.06 - 2.38
D 020 | 077 | 052 1.12 | o025 | 0.032 |o0.0112 — — 005 | 2.32
E o2 | o6 | 081 | 1.00 | 0.05 | 0.034 |0.0140 — — - 1.44
F 020 | 050 | 040 | 085 | 0.35 | 0.032 |0.0113 - — — 1.66
G 0.21 0.30 | 0.78 1.02 | 0.8 | 0.028 | 0.0085 - — - 0.56
H 0.19 | 065 | 0.80 1.30 | 0.20 | 0.029 |0.0121 - — - 1.68
1 0.19 1.00 | 0.65 105 | 0.30 | 0.032 | 0.0110 — — — 2.91
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